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During the examination of a large number of samples of diatom-bearing

material collected from the inland waters of the Pacific Northwest, many
forms were encountered which did not appear to have been described in

the literature. As the listing of all of the forms found in the samples would

result in a very large work, it has been thought expedient to descri])e the

new ones and to include certain known ones wliich have seldom been men-

tioned in diatom literature.

The term "Pacific Northwest" as used in this paper includes the states

of Oregon and Washington with narrow strips of adjacent Idalio and Cali-

fornia. The Cascade Mountain Kange divides the area into a relatively arid

eastern ])art where, in general, irrigation is required for the successful an-

nual production of crops, and a well watered western part where irrigation

is not normally practiced. During the last glacial period the continental

ice advanced into the northern part of the states of Idaho and Washington.

The glaciated area is well supplied with lakes, bogs, and meadows which

latter mark the sites of former lakes. South of the terminal line of the

glacial ice, lakes are present but are relatively rare.

Many of the northern lakes of western Washington are acid or neutral

in nature; most of the lakes of the arid part east of the Cascade Mountains

are alkaline, sometimes exceedingly so. A large number of lakes of eastern

Washington and Oregon have no normal outlet, the elevation of the water

surface being controlled by evaporation. Where the alkalinity has been
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increased by evaporation, the salinity has also been correspondingly in-

creased and many of the alkaline lakes support brackish or even marine

forms. Some of the alkaline lakes of eastern Washington evaporate oc-

casionally to complete dryness in the summer, yet as soon as winter's snows

melt and some of the salts dissolve, one can find a diatom flora. The Colum-

bia basins and plateaus extend from the Cascade Range eastward and form

one of the largest areas of volcanic rock on the earth's surface, covering-

more than 200,000 square miles. The surface of the basalt has been warped

downward into basins and upward to form plateaus. At the end of the

glacial period melt water in inconceivable quantities from the diverted

Columl)ia Eiver flowed across the surface of the land in central Washing-

ton, removing not only all of the soil in its path and eroding the basalt

surface, but actually plucking and sweeping away house sized pieces of

rock. The basins thus formed vary in size from small ponds to lakes several

miles in length.

Many of the lakes formed hy plucking have no normal outlet and the

water level is maintained by evaporation. The basalt rock, in general, is

much fractured, and many of the Ijasin lakes are fed by springs with water

of about pH 9.0, the alkalinity being mainly due to carbonates.

Since the beginning of irrigation at the Grand Coulee Project in central

Washington, seepage water from the canals and irrigated fields has much
diluted several of the alkaline lakes, so much so that it will no longer be

possible to duplicate the samj^Ies of diatom material collected from these

lakes in the past.

Fossil diatom deposits ranging in age from late Miocene to post Glacial

are common in the whole area. The Pacific Northwest has a great variety

of habitats which sui'jport a large number of species of diatoms.

Cyclotella gamma Sovereign, new species.

(Figures 1, 2.)

IIoLOTYPE, no. 3477 and paratype no. 3478 (California Academy of

Sciences, Department of Geology Type Collection), from Lake Killebrew,

Orcas Island, San Juan County, AVashington. j)!! 7.4 to 8.8.

Descru^tion. Frustula rotunda, tymjianoides, diametro 18-33 fi. Zona

marginalis valvarum costis radialibus in interiore parte membrani 5-7 in

10 /u.; poroidum in exteriore parte membrani super interioribus costis.

Media pars valvae V2 diametrum valvae, uno vel pleuribus magnis foramini-

bus longe media valva.

Cells circular, drumshaped, 18 to 33 /x in diameter. The marginal zone

of the valves has radial costae on the inner side of the membrane (like

Pinnularid) 5 to 7 in 10 yu,; on the exterior of the membrane are radial rows

of poroids ui)()ii the interior costae.
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Openings of the inner compartments of the costae form a small circular

band crossing the costae. The median area is about half the diameter of the

valve, is tangentially waved and one or more large pores are located at a

distance from the center.

Achnanthes prava Sovereign, new species.

(Figures 3, 4.)

HoLOTYPE, no. 3479 (California Academy of Sciences, Department of

Geology Type Collection), from Crescent Lake, Klamath County, Oregon,

pH 8.0. Elevation 4840 feet above sea level. Fairly plentiful in the sample.

Description. Valvae ellipticae, 16-24 fi longae, 9-11 /x latae. Rhapho-

valva, rhaphe recta, filiformis, area axialis lanceolata obliqua, area centralis

rectangularis. Striae transapicales radiantes 24-27 in 10 ix. Aerovalva, area

axialis modice lanceolata, striae radiantes 22-24 in 10 /x.

Valves elliptical 16 to 24 /x long by 9 to 11 /a wide. Eaphe valve with

straight threadlike raphe; axial area lanceolate, somewhat irregular in out-

line, with the axis at an angle of from 6 to 8 degrees from the axial line of

the elliptical outline. Central area a transverse fascia normal to the oblique

axis but not reaching to the margin of the valve. Striae radial 24 to 27 in

10 fi. Rapheless valve with axial area not oblique, slightly widened at the

middle and somewhat irregular in outline. Striae radial 22 to 24 in 10 /x,

sometimes clianging direction abruiitly at the transverse axis.

Frustulia rhomboides form occidentalis Sovereign, new form.

IloLOTYPE, no. 3480 (California Academy of Sciences, Department of

Geology Type Collection), from Water Supply Spring, Crater Lake Na-

tional Park, Oregon. pH 8.8 to 7.2. Elevation 6100 to 6500 feet above sea

level. Also found at AVheeler and Munson Creeks, Crater Lake National

Park.

Description. Differet a typo frustula longiore, strii plus remotis.

The form differs from the type only by its large size and coarser struc-

ture, 176 to 245 IX long by 30 to 32 jx wide. Transverse striae are 20 to 24 in

10 fx, longitudinal lines 18 to 22 in 10 fx. Classical descriptions of F.

rhomboides (Ehrenberg) de Toni, give 160 fx as the maximum length. On a

strewing from the water supply spring at Crater Lake National Park four

specimens of type size were observed and 26 specimens of form occidentalis.

Neidium inconstans Sovereign, new species.

(Figure 13.)

IIoLOTYPE, no. 3481 (California Academy of Sciences, Department of

Geology Type Collection), from Finnel Lake, Adams County, Washington.

pH 9.0. Elevation 1800 feet approximately.
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Description. Valvae lanceolatae apicibus capitatis, 46-54
fj.

longae,

12-14 IX latae. Area axialis lanceolate anoiista, area centralis rectanoularis.

Rliaphe recta, filiformis, striae plerum radiantes ])unctatae 12-14 in 10 /x.

Valves lanceolate with capitate ends, somewhat triundnlate in outline,

46 to 54 fx long by 12 to 14 /a wide. Axial area very narrow lanceloate, cen-

tral area an inclined transverse rectangle which does not extend to the

valve margin. Raphe straight, threadlike, with central pores hooked in op-

posite directions. Striae in most individuals are radial, sometimes becoming

convergent toward the poles; in some cases the striae l)ordering the central

area are parallel to the inclined central area. Striae are ])lainly punctate

and are crossed l)y a line near the margin, 12 to 14 in 10 /x.

Neidium Hitchcockii form teres Sovereign, new form.

(Figure 12.)

HoLOTYPE, no. 3482 (California Academy of Sciences, Department of

Geology Type Collection), from Ozette Lake, Callam County, Washington.

pll 6.S to 7.0.

Description. Differet a typo valvis teretibus non undulatis, 41-65 fx

longae, 15-18 /x, latae. Striae transapicales 19-22 in 10 /j..

Valves linear with cuneate sharply rounded ends, 41 to 65 jx long by

15 to 18 /x wide. Striae 19 to 22 in 10 /x, puncta in striae rows 15 to 20 in

10 /x. The ])rincipal departure from the Xype shape is that the valves are not

triundnlate in outline but smooth. However, every gradation in shape

from plainly triundnlate to completely smooth margins can be found in the

samples, form teres being the ultimate form of the variation.

Navicula contortula Sovereign, new species.

(Figure 7.)

HoLOTYPE, no. 3483 (California Academy of Sciences, Department of

CJeology Tyi^e Collection), from Bead Lake, Fend Oreille County, Wash-

ington, pll 7.2.

Description. Valvae lanceolatae cuneatis, 13-19 [x longae, 7-8 fx latae.

Area axialis lanceolata angusta, area centralis parva. Rhaphe recta, fili-

formis. Striae radiantes 13 in 10 fx prope apices costa longitudinali

brevissime interruptae.

Valves lanceolate with cuneate rounded ends, 13 to 19 /x long by 7 to 8 /x

wide. Axial area narrow lanceolate, central area small. Rhape straight,

threadlike. Striae radial throughout 13 in 10 /x at the middle. At each end

of the valve are special structures on each side of the raphe which are dash

shaped and parallel to the raphe, replacing the terminal pair of striae. The

structure of N. contortula should be com]>ared with N. tecto Krasske in A.
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Schmidt Atlas, pi. 403, figs. 35-36 but tlie polar structure of N. contortula

is much simpler than N. tecta.

Navicula evexa Sovereign, new species.

(Figures 5, 6.)

IIOLOTYPE, no. 3484 (California Academy of Sciences, Department of

CTeology Type Collection), from Bead Lake, Pend Oreille County, Wash-

ington, pll 7.2.

Description. Valvae elliptico-lanceolatae, apicibus obtuse rotundatis,

14-26 IX longae, 5-6 ix latae. Area axialis recta angusta, area centralis parva.

Rhaphe recta, filiformis. Striae in medio leniter radiantes, subapicibus ad

lineam mediam fere perpendiculares 28 in 10 /j..

Valves elliptico-lanceolate, the longest individuals being linear-lanceo-

late ; ends broadly rounded, 14 to 26 fx. long by 5 to 6 /a wide. Axial area

very narrow, central area very small. Ea])he straight, threadlike, terminal

pores comma shaped in a small polar area, central pores distant. Striae

slightly radial becoming parallel at the valve ends about 28 in 10 fi, in-

distinctly punctate. N. evexa is superficially like A^. crilissinia Grunow but

much larger and more coarsely striated.

Navicula Kincaidii Sovereign, new species.

(Figure 11.)

HoLOTYPE, no. 3485 (California Academy of Sciences, Department of

Geology Type Collection), from Vidae Fall, Crater Lake National Park,

Oregon, pll 6.8. Elevation 6500 feet.

Description. Valvae lineares constrictae in medio, apicibus cuneatis,

38-43 [x longae, 10-12 /x latae. Area axialis lanceolata angusta, area centralis

rectangularis transversa. Khaphe filiformis. Striae radiantes 10-15 in 10 /a

in medio, apicibus 19 in 10 /a, delicatissime lineolatae.

Valves linear, transai)ically constricted with tapering bluntly rounded

ends, 38 to 43 /x long by 10 to 12 jx wide in the middle. Axial area narrow

lanceolate abru])tly expanded to form a transverse central area which does

not reach the margin. Kaphe threadlike with widely spaced central pores

turned to one side. Striae radial throughout 10 to 15 in 10 fx. at the middle

and about 19 in 10 ix at the ends, delicately lineolate about 30 in 10 jx. The

striae in the central part of the valve are curved with the concave side

toward the center of the valve.

Remarks. After having seen a specimen of this form. Dr. Friedrich

Hustedt of Bremen, Germany, the present editor of the Schmidt Atlas der

Diatomaceenkunde, sent me a pencil sketch made by A. Schmidt over 85

years ago.
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Note: Magnification of the figures is 1000:1 unless otherwise stated.

Figure 1. Cyvlotella gamma Sovereign, new species. (Internal view.) Holotype,

no. 3477 (California Academy of Sciences, Department of Geology Type Collection),

from Lake Killebrew, Orcas Island, San Juan County, Washington. Page 350.

Figure 2. CycloteUa gamma Sovereign, new species. (Partial exterior view.)

Paratype no. 3478 (California Academy of Sciences, Department of Geology Type
Collection), from Lake Killebrew, Orcas Island, San Juan County, Washington.

Page 350.

Figures 3, 4. Achnattthes prava Sovereign, new species. Holotype, no. 3479

(California Academy of Sciences, Department of Geology Type Collection), from
Crescent Lake, Klamath County, Oregon. Page 351.

Figures 5. 6. Navicula evexa Sovereign, new species. Holotype, no. 3484 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Bead
Lake, Pend Oreille County, Washington. Magnification 2000:1. Page 353.

Figirio 7. Navicula contortula Sovereign, new species. Holotype, no. 3483 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Bead
Lake, Pend Oreille County, Washington. Magnification 2000:1. Page 352.

FiGURE.s 8, 9. Navicnla ijsendosilicula variety olyminca Sovereign, new variety.

Holotype, no. 3486 (California Academy of Sciences, Department of Geology Type
Collection), from Mud Springs, Waterhole Camp, Olympic National Park, Clallam

County, Washington. Page 358.

Figure 10. Navicula rainierensis Sovereign, new species. Holotype, no. 3487

(California Academy of Sciences, Department of Geology Type Collection), from

Ohanapecosh Hot Springs, Spring "F," Mount Rainier National Park, Washington.

Page 358.

Figure 11. Navicula KincaidH Sovereign, new species. Holotype, no. 3485 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Vidae

Falls, Crater Lake National Park, Oregon. Page 353.

Figure 12. Neidiiim Hitchcockii from teres Sovereign, new form. Holotype, no.

3482 (California Academy of Sciences. Department of Geology Type Collection),

from Ozette Lake, Clallam County, Washington. Page 352.

Figure 13. Neidium inconstans Sovereign, new species. Holotype, no. 3481 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Finnel

Lake, Adams County, Washington. Magnification 500:1. Page 351.

Figure 14. Pinnularia pluviana Sovereign, new species. Holotype, no. 3495

(California Academy of Sciences, Department of Geology Type Collection), from
Finnel Lake, Adams County, Washington. Page 362.

Figure 15. Pinnularia makahana Sovereign, new species. Holotype, no. 3489

(California Academy of Sciences, Department of Geology Type Collection), from
Shadow Lake, King County, Washington. Page 359.

Figure 16. Pinnularia nuhila Sovereign, new species. Holotype, no. 3490 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Lake
Olallie, Skamania County, Washington. Page 360.

Figure 17. Pinnularia convexa Sovereign, new species. Holotype, no. 3488 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Lake
Olallie, Skamania County, Washington. Page 359.



Figure 18. Pinnularia palousiana Sovereign, new species. Holotype, no. 3491

(California Academy of Sciences, Department of Geology Type Collection), from
near Vantage, Grant County, Washington. Early Pliocene fossil. Page 360.

Figure 19. Pinnularia subixilousiana Sovereign, new species. Holotype, no. 3492
(California Academy of Sciences, Department of Geology Type Collection), from
Haney Meadow, 15 miles east of Liberty, Kittitas County, Washington. Page 361.
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Figure 20. Cymbella rainierensis Sovereign, new species. Holotype, no. 3498

(California Academy of Sciences, Department of Geology Type Collection), from

Mowich Lake, Mount Rainier National Park, Washington. Page 363.

Figure 21. Cymbella couleensis Sovereign, new species. Holotype, no. 3497 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Deep

Lake, Grand Coulee State Park, Grant County, Washington. Page 363.

Figures 22-24. Denticula rainierensis Sovereign, new species. Holotype, no.

3499 (California Academy of Sciences, Department of Geology Type Collection),

from Ghanapecosh Hot Springs, Spring "F," Mount Rainier National Park, Wash-
ington. Page 364.

Figure 25. Pinnulai-ia obtusa Sovereign, new species. Holotype, no. 3493 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection ) , from Stevens

Pass, King County, Washington. Page 361.

Figure 26. Pinnularia platycephala form ornata Sovereign, new form. Holotype,

no. 3494 (California Academy of Sciences, Department of Geology Type Collection),

from Lake Olallie, Skamania County, Washington. Page 362.

Figure 27. Pinnularia umbrosa Sovereign, new species. Holotype, no. 3496 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection ) , from Shadow
Lake, King County, Washington. Page 363.

Figures 28. 29. Nitzschia dissapata form iindulata Sovereign, new form. Holo-

type, no. 3501 (California Academy of Sciences, Department of Geology Type Collec-

tion), from Lake Louise, Mount Rainier National Park, Washington. Page 365.

FiGi RES 30-32. Nitzschia perspicua Sovereign, new species. Holotype, 3502

(California Academy of Sciences, Department of Geology Type Collection), from

Bead Lake, Pend Oreille County, Washington. Page 365.

Figures 33-35. Nitzschia bella Sovereign, new species. Holotype. no. 3500 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Bead
Lake, Pend Oreille County, Washington. Page 364.

Figure 36. Nitzschia bella Sovereign, new species. Holotype, no. 3500. Magni-

fication 2000:1. Page 364.

Figure 37. Stenopterobia intermedia form undulata Sovereign, new form. Holo-

type, no. 3503 (California Academy of Sciences, Department of Geology Type Collec-

tion), from Lake Olallie, Skamania County, Washington. Page 365.

Figu:e 38. Stenopterobia intermedia form undulata Sovereign, new form. Holo-

type, no. 3503. Magnification 2000:1. Page 365.

FiGUREvS 39, 40. Surirella beadensis Sovereign, new species. Holotype. no. 3504

(California Academy of Sciences. Department of Geology Type Collection), from

Bead Lake, Pend Oreille County, Washington. Magnification 500:1. Page 365.

Figure 41. Surirella parma Sovereign, new species. Holotype, no. 3505 (Cali-

fornia Academy of Sciences, Department of Geology Type Collection), from Water
Supply Spring, Crater Lake National Park, Oregon. Magnification 500:1. Page 366.

Figure 42. Gomphonema Hedini Hustedt. Hypotype, no. 3506 (California Acad-

emy of Sciences. Department of Geology Type Collection), from Narada Falls,

Mount Rainier National Park, Washington. Page 366.



Figure 43. Gomphonema Grovei M. Schmidt. Hypotype no. 3507 (California
Academy of Sciences, Department of Geology Type Collection), from Little Spokane
River, Spokane County, Washington. Page 367.

The author is greatly indebted to Dr. Friedrich Hustedt of Bremen for making the drawings for the fol-
lowmg figures: 8-10, 13-15. 20, 22-24, 27. 30 36, 39, 40.
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Dr. Iliistedt wrote tliat Schmidt's sketch was made from a slide in the

collection of Weissflog of fossil material originating in Kamtschatka and

was determined as a new si)eeies of Stauroneis; and it was given a name
by Griinow which was never published. This is still another Asiatic form

found in the Pacific Northwest.

Dedicated to Professor Trevor Kincaid who furnished me with my
first collections of Pacific Northwest diatoms.

Navicula pseudosilicula variety olympica Sovereign, new^ variety.

(Figures 8, 9.)

HoLOTYPE, no. 3486 (California Academy of Sciences, Department of

Geology Type Collection), from Mud Springs, Waterhole Camp, Olympic

National Park, Clallam County, Washington. pH 6.8. Elevation 5500 feet.

Descrh^tion. Valvae lineares, apicibus obtuse cuneatis, 21—47 /x longae,

6-8 [X latae. Area axialis anguste lanceolata, area centralis plus minusve

irregulariter elliptica. Rhaphe recta, filiformis, vel flexis poris centralibus

distantibus. Striae transapicales radiantes, interdum in ajncibus ad lineam

mediam perpendiculares 12-13 in 10 /x, distincte punctatae, punctis circum

20 in 10 fx.

Valves linear with cuneate rounded ends, margins slightly triundulate,

21 to 47 /x long l)y 6 to 8 /x wide. Axial area narrow lanceolate, central area

irregular elliptical. Raphe threadlike, slightly curved, central pores distant.

Striae radial infrequently becoming parallel at the ends, 17 to 19 in 10 /x,

plainly punctate, the puncta spaced about 20 in 10 /x.

Remarks. According to Hustedt (1942), the type form is found in

northern Europe and in the Alps. It is very triundulate in outline and

has not been found thus far in the Pacific Northwest.

Navicula rainierensis Sovereign, new species.

(Figure 10.)

HoLOTYPE, no. 3487 (California Academy of Sciences, Department of

Geology Type Collection), from Ohanapecosh Hot Springs, Spring "F,"

Mount Rainier National Park, Washington. Temperature 72° F., pH 7.2.

Elevation 2100 feet.

Description. Valvae elliptico-lanceolatae apicibus obtusis rotundatis,

27-32 fx longae, 7-8 fx latae. Area axialis anguste linearis, area centralis

plus minusve transapicaliter dilatata. Rhaphe rectis, filiformis, poris cen-

tralibus modice distantibus. Striae transapicales 12-13 in 10 /x, in media

parte radiantes apicibus convergentes distincte lineolatae, lineolis circiter

29 in 10 fx.

Valves elliptico-lanceolate with bluntly rounded ends, 27 to 32 /x long

by 7 to 8 /x wide. Axial area narrow linear, central area more oi- less trans-



Vol. XXXI] SOVEREIGN: NEWAND RAREDIATOMS 359

verse elliptical, somewhat asymmetrical. Raphe straight, threadlike, central

pores somewliat distant. Striae radial at the center becoming convergent

at the ends 12 to 13 in 10 jx, plainly lineolate with lineolations at about 29

in 10 fjL.

Pinnularia convexa Sovereign, new species.

(Figure 17.)

HoLOTYPE, no. 3488 (California Academy of Sciences, Department of

Geology Type Collection), from Lake Olallie, Skamania County, Washing-

ton. j)ll 6.7. Elevation 4250 feet. Locality is known locally as "Sheep

Lake."

Description. Frustula valde convexa, in apicibus planis. Valvae el-

lipticae, 105-162 /x longae, 25-32 /x latae. Area axialis laneeolata, area

centralis transapicaliter dilatata. Striae transapicales radiantes in medio

in apicibus convergentes 5.9-6.6 in 10 jx, poris ornatis in area axialis.

Valves elliptical with broadly rounded ends, 105 to 162 fi long by 29 to

35 fji wide. Valve surface very convex and abruptly flattenod at the poles,

the very convex valve surface being lanceolate. Raphe slightly curved,

threadlike, central pores wide apart, polar terminals comma shaped. Axial

area lanceolate, central area a narrow transverse fascia. Costae radial at

the center becoming convergent at the valve ends and going around the

end of the valve leaving a circular polar area, spaced 5.9 to 6.6 in 10 /x near

the middle of the valve. Circular ornata markings are located in the axial

area.

Remarks. PinnuUiria convcia is very similar to P. diver gens var. el-

liptica Grunow, but differs in having a relatively wnder axial area and much
coarser costae spacing. The main difference, however, is in the sculpturing

of the surface of the valves at the ends. Some fossil forms of PinnuJaria

from Lower Pliocene deposits show a tendency toward flattened valve ends

but not to the extent shown on P. convexa. In both P. convexa and P. di-

vergens the membrane is thickened on the margins at the transapical axis.

Pinnularia makahana Sovereign, new species.

(Figure 15.)

HoLOTYPE, no. 3489 (California Academy of Sciences, Department of

Geology Type Collection), from Shadow Lake, King County, Washington.

pH 6.8 to 7.2. Also found in other lowland lakes.

Description. Valvae lineari-triundulatae apicibus rotundatis capitatis,

57-81 fi longae, 11-12 [x latae. Area axialis latissime laneeolata, area cen-

tralis nulla. Rhaphe simplex, poris centralibus approximatis, fissuris

terminalibus recurvatis. Striae transapicales breves, leniter radiantes

apicibus convergentes 8-10 in 10 fx.
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Valves linear with bluntly rounded ends, margins usually bigibbous or

triundulate, 57 to 81 /x long by 11 to 12 fx wide. Axial area very wide

lanceolate, generally about % the valve width. Raphe simple, bent to one

side to pores in a central nodule, terminal pores comma shaped. Costae

marginal about 8 in 10 /x, radial in the middle where they are sometimes

interrupted on one or both sides, becoming slightly convergent at the valve

ends where they do not completely enclose the polar area. Resembles P.

acrosphaeria Brebisson but is more closely marked and lacks the pebbled

axial area.

Pinnularia nubila Sovereign, new species.

(Figure 16.)

HoLOTYPE, no. 3490 (California Academy of Sciences, Department of

Geology Type Collection), from Lake Olallie, Skamania County, Washing-

ton. pH 7.6. Elevation 4250 feet.

Description. Valvae lineari-lanceolatae latissimae rotundatis, 82-100 /i,

longae, 14-15 /a latae. Area axialis latissima lanceolata, area centralis rec-

tangularis, parva transversa. Striae transapicales leniter radiantes in

medio apicibus convergentes 8-10 in 10 ix. Areis nubilis circum aream

centralem.

Valves linear-lanceolate with broadly rounded ends, 82 to 100 /x long by

14 to 15 /t wide. Axial area very wide, generally more than i/o the valve

width, central area formed by the omission of two or three costae, one more

on the side opposite the central nodule than the other. Four symmetrically

placed shadow marks surround the central area. Costae lightly radial at

the center becoming somewhat convergent at the poles, 8 to 10 in 10 fx.

Pinnularia palousiana Sovereign, new species.

(Figure 18.)

HoLOTYPE, no. 3491 (California Academy of Sciences, Department of

Geology Type Collection), from near Vantage, Grant County, Washington.

Early Pliocene fossil. Also found in other diatomite deposits in Grant and

Adams Counties, especially in the "Pot Holes" area near Vantage.

Description. Valvae lineari-lanceolatae apicibus capitatis rotundatis,

74-126 IX longae, 14—18 fx latae. Area axilis latissima, area centralis trans-

apicaliter dilatata. Rhaphe recta inter costas longitudinales validas posita,

filiformis; poris centralibus modice approximatis. Costae transapicales

9-10 in 10 IX in medio leniter radiantes apicibus convergentes.

Valves linear-lanceolate with broadly rounded capitate ends, 74 to 126 fx

long by 14 to 18 ix wide. Axial area very wide, about one-half the width

of the valve, somewhat wider at the middle of the valve. Raphe straight,
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threadlike, with central jiores bent to one side toward a small central nodnle,

ends bent toward the .same side in transverse elliptical polar areas. Costae

9 to 10 in 10 jx, short, lightly radial at the middle becoming convergent at

the ends where they are sigmoid. Costae are interrupted in the middle to

form a narrow transverse central area. There are ridges parallel to and

on each side of the raphe which lies in shallow trough between them. The
ridges are widest in the middle and taper toward the poles, sometimes not

reaching the full length of the axial area.

Pinnularia subpalousiana Sovereign, new species.

(Figure 19.)

HoLOTYPE, no. 3492 ( California Academy of Sciences, Department of

Geology Type Collection), from Haney Meadow, 15 miles ea.st of Liberty,

Kittitas County, Washington, pll 6.2. Elevation 5500 feet. Also found in

a few other high mountain lakes in AVashington.

Description. Valvae lineares, aliquando leniter triundulatae, apicibus

rostratis late rotundatis, 33-50 /x longae, 7-9 /a latae. Area axialis lata. Area

centralis orthogonica tran.sversa, aliquando asymmetrica. Rhaphe directa,

filiformis, inter costis longitudinales validas posita, poris centralibus modice

approximatis. Costae transapicales fere 9-10 in 10 fi, in medio leniter

radiantes apicibus convergentes.

Valves linear, sometimes slightly triundulate, with broadly rounded

rostrate ends, 35 to 50 /x long by 7 to 9 /x, wide. Axial area lanceolate,

widened at the center. Raphe straight, threadlike, central pores bent to

one side and terminal pores toward the same side in small circular areas.

Costae radial at the middle becoming convergent at the ends, al)out 9 in 10 ju;

interrupted at the center on one or both sides. There are ridges in the

axial area on each side of the raphe which lies in a shallow trough. The

ridges are wddest at the center of the valve and rarely extend to the ends of

the axial area and are frequently interrupted. This species is similar in

structure to P. palousiana but is specifically different in size, outline and

details of ornamentation.

Pinnularia obtusa Sovereign, new species.

(Figure 25.)

IIoLOTYPE, no. 3493 (California Academy of Sciences, Department of

Geology Type Collection), from a rill in a boggy meadow at the summit

of Stevens Pass, King County, AVashington. pYl 5.8. Elevation 4100 feet.

Description. A^alvae lanceolatae apicibus obtuse rotundatis, 72-137 /x

longae, 12-18 fx latae. Area axialis lati-ssima lanceolata, maculata, area cen-

tralis non aucta. Rhaphe simplex, poris centralibus approximatis, fissuris
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terminalibus in eontraris directiones recurvatis. Striae transapicales leniter

radiaiites, in apicibus ad lineani mediam fere perpendiculares, 8-9 in 10 fi.

Valves lanceolate with very broad rounded ends, 72 to 137 fi long by

12 to 18 fjL wide. Axial area lanceolate, over half the valve width and lightly

pebbled over its entire length; central area not developed. Raphe broad,

simply inclined, central pores proximate and turned toward a central

nodule ; terminal pores in large polar areas and turned in opposite directions

and extending to the valve margin. Costae slightly radial in the middle be-

coming parallel at the ends, 8 to 9 in 10 fx..

Pinnularia platycephala form ornata Sovereign, new form.

(Figure 26.)

HoLOTYPE, no. 349-1: (California Academy of Sciences, Department of

Geology Type Collection), from Lake Olallie, Skamania County, Washing-

ton. pH 6.7. Elevation 4250 feet. Also found in No Name Lake, Pend

Oreille County, Washington. pH 7.7. Elevation 3250 feet.

Description. Differet a typo punctis ornatis in area axiali.

The form differs from the type in being relatively wider, the striae

somewhat coarser, and by having a series of puncta in the axial area op-

posite the striae about two thirds the length of the valve forming the ar-

rangement called ''ornata" markings. Length 96 fi, width 21 ix, costae 10

in 10 fi. The diatom is very rare in samples wherever found.

Remarks. The commonly named "ornata" markings appear on several

forms of Pinnularia but in no case can be considered as a specific feature

or even the basis for a variety. Grunow evidently agreed with this idea as

in Cleve's Synopsis of Naviculoid Diatoms, Part II, p. 79, is listed P.

divergens "Forma ornata Grun." However on the facing p. 78 Cleve listed

P. legumen "var. ornata CI." about which he writes: "Central area a trans-

verse fascia with a row of puncta on each side of the central nodule ..."

Pinnularia pluviana Sovereign, new species.

(Figure 14.)

HoLOTYPE, no. 3495 (California Academy of Sciences, Department of

Geology Type Collection), from Finnel Lake, Adams County, Washington.

pll 9.0. Elevation 1800 feet approximately.

Description. Valvae lanceolatae, marginibus undulatis, apicibus rotun-

datis, 31-40 fi longae, 8-9 /m latae. Area axialis lanceolata, area centralis

quadrata. Rhaphe recta, poris centralibus distantibus. Costae transapicales

valde radiantes in media parte apicibus eonvergentes, 8-10 in 10 fi.

Valves lanceolate with broadly rounded rostrate ends, margins triundu-

late, 31 to 40 fi long by 8 to 9 ju, wide. Axial area wide lanceolate, central
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area a broad transverse rectangle. Raphe straight, central pores distant

and turned to one side, terminal pores comma shaped in large polar areas.

Costae radial in the middle becoming convergent at the ends, 8 to 10 in 10 [x.

Pinnularia umbrosa Sovereign, new species.

(Figure 27.)

IloLOTYi'E, no. 3-496 (California Academy of Sciences, Department of

Geology Type Collection), from Shadow Lake, King County, Washington.

pll 6.5. Also found in Ozette Lake, Clallam County, AVashington. ^jH 7.0.

Description. Valvae lineari-triundulatae apicibus rotundatis capitatis,

70-85 jx longae, 1 1-12 ft latae. Area axialis linearis, area centralis rectangu-

laris transversa. Duo aeris nubilis circum arem centralem. Costae valde

radiantes in media ])arte, apicil)us convergentes 10-11 in 10 /a.

Valves linear triundulate with rounded capitate ends, 70 to 85 fi long by

1] to 12 /i, wide. Axial area linear, central area large rectangular reaching

to the valve margin. Raphe straight, simple, with comma shaped polar fis-

sures. Costae .strongly radial in the middle becoming strongly convergent

at the poles, 10 to 11 in 10 /i,. There are two .shadow marks, one on each side

of the middle area.

Cymbella couleensis Sovereign, new species.

(Figure 21.)

HoLOTYPE, no. 3497 (California Academy of Sciences, Department of

Geology Type Collection), from Deep Lake, Grand Coulee State Park,

Grant County, Washington. ^-'H 8.8.

Description. Valvae naviculoidae, leniter asymmetricae, margine dorsali

leniter convexa, margine ventrali plus convexa, apicibus rostratis rotundatis,

25-31
fjL longae, 7-10 /t latae. Rhaphe recta, filiformis, non excentrica, fis-

suris terminalibus ad marginem dorsalem versis. Striae in media parte

radiantes, apicibus parallelae, 10-13 in 10 /x.

Valves naviculoid, slightly asymmetrical, dorsal margin slightly convex,

ventral margin more convex, with rostrate rounded ends, 25 to 31 /x long by

7 to 10 fx wide. Raphe straight, threadlike, not excentric, terminal fissures

turned toward the dorsal margin. Striae radial at the middle becoming

parallel at the poles, 10 to 13 in 10 /a.

Cymbella rainierensis Sovereign, new species.

(Figure 20.)

HoLOTYPE, no. 3498 (California Academy of Sciences, Department of

Geology Type Collection), from Mowicli Lake, Mount Rainier National
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Park, Washino'ton. pll 5.8 to 7.2. Also found in over a dozen high moun-

tain lakes of the region.

Description. Valvae navieuloidae fere aequales, lanceolatae apicibus

rotimdatis, 42-79 fi longae, 13-16 jx latae. Area axialis laneeolata angusta,

area centralis rhomboidalis. Raphae recta, fere in linea media. Striae radi-

antes, 9-11 in 10 /a, in apicibus densiores, delicatissime lineolatae.

Valves naviculoid, almost symmetrical in outline, lanceolate with

rounded ends, 42 to 79 /t long by 13 to 16 /i, wide. Raphe straight, almost

on the median line. Axial area narrow lanceolate, central area rhoml)oidal.

Striae lightly radial, at the middle 9 to 11 in 10 /x, closer at the ends, finely

lineolate.

Denticula rainierensis Sovereign, new species.

(Figures 22-24.)

HoLOTYPE, no. 3499 (California Academy of Sciences, Department of

Geolog'y Type Collection), from Ohanapecosh Hot Springs, Spring "F,"

Mount Rainier National Park, Washington. Temperature 72° F., 2JH 7.4.

Elevation 2100 feet. Also found in other springs of the area where the

temperature reaches 100° F.

Description. Valvae lineari-lanceolatae apicibus acutis rotundatis,

12-15 jx longae, 2-3 ^ latae. Costa transapicales 8-10 in 10 fi, lineas trans-

apicales obscurae circiter 28-30 in 10 fi. Rhaphe excentrica ad margiem.

Valves linear lanceolate with acutely rounded ends, 12 to 15 fx. long by

2 to 3 /x wide. Transapical costae 8 to 10 in 10 ix, transapical lines very dif-

ficult to see, about 28 to 30 in 10 /x. Raphe excentric along the margin.

Nitzschia bella Sovereign, new species.

(Figures 33-36.)

HoLOTYPE, no. 3500 (California Academy of Sciences, Department of

Geology Type Collection), from Bead Lake, Pend Oreille County, Wash-

ington. pH 7.2.

Description. Frustula in facie connectivali visae lineares, apicibus

cuneate rotundatis. Valvae lineares apicibus cuneate rotundatis, 180 to

230 fx longae, 7-9 fx latae. Carina magna, valde excentrica; punctis carinali-

bus 6-7 in 10 fx, striis 26-28 in 10 ^i.

Cells in girdle view linear with slightly tapered ends. Valves linear with

cuneate rounded ends, 180 to 230 /a long by 7 to 9 ^u wide. Keel large,

strongly excentric, not constricted in the middle, keel puncta coarse, 6 to 7

in 10 fx; striae fine, 26 to 28 in 10 /x, as shown in figure 36 only.
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Nitzschia dissapata foi-ni undulata Sovei-eign, new form.

(Figures 28, 29.)

HoLOTYPE, no. 3501 (California Academy of Sciences, Department of

Geology Type Collection), from Lake Louise, ]\Iount Rainier National Park,

Washington. Also found in Reflection Lake, ^Vlount Rainier National Park,

pll 6.1. Elevation 4860 feet. And also found in Bead Lake, Pend Oreille

County, Washington. pH 8-8-

Description. Differet a typo valvae undulatae.

Differs from the type in having valve margins undulate, the numlier of

undulations varying from two to three.

Nitzschia perspicua Sovereign, new species.

(Figures 30-32.)

IIoLOTYPE, no. 3502 (California Academy of Sciences, Department of

Geology Type Collection), from Bead Lake, Pend Oreille County, AVash-

ington. 2>H 7.2.

Description. Valvae lineares apicibus rostratis sub-capitatis, 65-93 /x

longae, circiter 3 fi latae. Punctis carinalibus 8-10 in 10 /i, striae incon-

spicuae.

Valves linear with rostrate sub-capitate ends, 65 to 93 /x long by about

3 /x wide. Keel puncta 8 to 10 in 10 fi, striae invisible.

Stenopterobia intermedia form undulata Sovereign, new form.

(Figures 37, 38.)

Holotype, no. 3503 (California Academy of Sciences, Department of

Geology Type Collection), from Lake ()]allie, Skamania County, Washing-

ton, pll 6.7.

Description. Differet a typo vah-ae undulatis.

Differs from the type in having an undulating valve outline.

Remarks. Examples of S. intermedia (Lewis) Ilustedt occur in the

area which agree exactly with the description given by Hustedt (1930) but

more commonly specimens will have wing canals spaced from 2^/2 to 3 in

10 /x instead of from 4 to 5^/2 in 10 |U. Many other examples of race differ-

ences exist in the Pacific Northwest.

Surirella beadensis Sovereign, new s])ecies.

(Figures 39, 40.)

Holotype, no. 3504 (California Academy of Sciences, Department of

Geology Type Collection), from Bead Lake, Pend Oreille County, Wash-

ington. pII 7.2.
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Description. Friistula in facie connectivali visae linearis apicibus

rotundatis, in media parte eoncavis. Valvae panduriformes, apicibus rotun-

datis, 80-112 ix longae, 11-13 [x latae. Canaliculae alarum 23-28 in 100 fx,

area media angusta lineari, striis transapicales delicatissimis, 24-26 in 10 fx.

Cells linear in girdle view with rounded ends, the cells strongly con-

stricted in the middle by lowering of the valve surface. Valves panduriform

with slightly pointed rounded ends, 80 to 112 fx long by 11 to 13 fx wide at

the center and 15 to 17 /x at the widest part. Wing canals 23 to 28 in 100 ix;

delicate striations here and there between the wing canals, 24 to 26 in 10 fx

reaching to the narrow but distinct midfield area. Wing projections distinct,

wing canals smaller than the windows.

Remarks. S. heodensis is superficially similar to S. arata Schmidt

(Atlas, pi. 23, fig. 23), which averages larger and the valves in girdle view

are not bowed in.

Surirella parma Sovereign, new species.

(Figure 41.)

HoLOTYPE, no 3505 (California Academy of Sciences, Department of

Geology Type Collection), from Water Supj^ly Spring, Crater Lake Na-

tional Park, Oregon. jjH 6.8. Elevation 6650 feet.

Description. Frustula in connectivali visae cuneata. Valvae forma

mutabiles, ovatae vel oblongae, distincte alatae, 111-186 fx longae, 64-116 /s.

latae. Canaliculae alarum 11-15 in 100 fx, area media parum aucta.

Cells wedge shaped in girdle view. Valves very variable in outline vary-

ing from ovate to oblong, 111 to 186 ix long by 64 to 116 /x wide. Wings well

developed, wing projections plain. Wing canals 11 to 15 in 100 [x, generally

wider than the windows. The middle area is lanceolate but generally not

well developed.

Gomphonema Hedini Hustedt.

(Figure 42.)

Gomphonema Hedini Hiustedt in Hedin. Southern Tibet, vol. 6, pt. 3, Botany. Bac-

illariales aus Innerasien, p. 138. pi. 9, ligs. 34, 35, 1922. Hustedt in Schmidt
Atlas der Diatomaceenkunde, pi. 357, figs. 13, 14, May, 1925.

Hypotype, no. 3506 (California Academy of Sciences, Department of

Geology Type Collection), from Narada Falls, Mount Rainier National

Park, Washington. pJl 7.2. Elevation 4572 feet.

Remarks. Tliis species was descri])ed by Hustedt as wides]~»read in the

Central Asian Highlands and abundant east of Tso-ngombo at an elevation

of 15,900 feet above sea level.
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To account for the several Asiatic sjiecies of diatoms found as Recent

in the Pacific Northwest, it is believed that the resting' spores of many
species are blown across the Pacific Ocean by the prevailino' westerly winds

and come to rest on the North American mainland. What is remarkable

is that a species should land in a situation favorable to its propagation in

the new locality.

Gomphonema Grovei M. Schmidt.
(Figure 43.

»

Gomphonema Grovei M. Schmidt in Atlas der Diatomaceenkunde. plate 214, figures

13-18, March, 1899.

Hypotype, no. 3507 (California Academy of Sciences, Department of

Geology Type Collection), from Little Spokane River, Spokane County,

Washington. p]:{ 9.0. It was also found in Lake Washington, King County,

Washington, and Sacheen Lake, Pend Oreille County, Washington.

Remarks. The type locality for this fossil species is given as "Pitt River,

Oregon'' (Schmidt), and "Washington County (Etats-Unis)" (Tempere &

Peragallo No. 627, 628), neither of which designations are definite; there

is no Pitt River in Oregon and there are 19 states in the L'nited States

which have Washington counties. There are extensive and numerous beds

of fossil freshwater diatoms of Miocene or Pliocene age in eastern Wash-

ington, eastern Oregon, and northern California. It is probable that M.

Schmidt's specimen came from the California deposits. (Joose Lake lies

astride the Oregon-California border and on occasion has overflowed into

the headwaters of the Pit River which lies entirely in California. The au-

thor has not had the opportunity to examine Tempere & Peragallo Sample

no. 627, 628 (Diatomees du Mond Entier, p. 311), but has examined Sample

no. 365, "Swan Lake, Klamath Cty. —Oregon,'' of this work. While not

reported by Tempere & Peragallo in the analysis of this sample, G. Grovei

has been found by the author in the original sample. Whether it was Recent

or fossil is a matter of doubt. In general in southern Oregon east of the

Cascades, it is nearly impossible to collect a Recent sample from lowland

lakes or streams without finding it contaminated with fossil species washed
in from the exposures of deposits which abound in that area. Distribution

by winds is also highly probable.
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